CLAIMS 



I claim: 

/. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, comprising the steps of: 

receiving said Boolean function, said Boolean constant and said given subset 
of the input spaced 

dividing said given subset of the input space into a set of a plurality of smaller 
subsets of the input spaceSwhereby the conclusion is positive if said Boolean 
function is equivalent to said Boolean constant within every member of said set of a 
plurality of smaller subsets of the rnput space. 

i. 2. A method for determining wlwier a Boolean function is equivalent to a 

\ Boolean constant within a given subset of thernput space, as in claim 1 further 
comprising the step of: \ 

determining whether said given subset of the infout space is a cube; and 
simplifying, if said given subset of the input space a cube, said Boolean 
function with substituting the input variables in said Boolean function with Boolean 
constants according to the definition of said cube, whereby the conclusion is positive 
if the simplification result is said Boolean constant, and the conclusion is negative if 
the simplification result is a Boolean constant other than said Boolean constant. 
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3. A method for determining whether a Boolean function is equivalent to a 
ioolean constant within a given subset of the input space, as in claim 2 further 
comfcising the step of: 

replacing said Boolean function with the simplification result of the simplifying 
step before the^ividing step, whereby the simplification result is used as said 
Boolean function irvall later steps. 




4, A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 1 wherein a 
member of said set of a plurality of smaller subsets of the input space is a cube 
within said given subset of the input sprce, whereby it is possible to substitute the 
input variables in said Boolean function wHji Boolean constants according to the 
definition of said cube. 



5. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input spabf , as in claim 4 further 
comprising the step of: 

simplifying said Boolean function with substituting the inbut variables in said 
Boolean function with Boolean constants according to the definition of said cube, 
whereby the conclusion is positive if the simplification result is said Boolean 
constant, and the conclusion is negative if the simplification result is th\ Boolean 
constant other than said Boolean constant. 
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6. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 5 further 
com$>rising the step of: 

repeating the dividing step and the simplifying step if the simplification result 
is not a Boolean constant, whereby said cube is smaller and the simplification result 
will eventually be aSBoolean constant when said cube is small enough. 

7. A method for Determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 4 wherein said 
given subset of the input space is represented as a first range of binary integers. 

8. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the itaput space, as in claim 7 wherein said 
set of a plurality of smaller subsets of the input space has only two members: said 
cube which is represented as a second range of binary integers, and a second 
member which is represented as a third range of binary integers, whereby said third 
range of binary integers is divided repeatedly into cubes and such divisions do not 
need to all complete if the negative conclusion is given for any^of these cubes. 

9. A method for determining whether a Boolean function ik equivalent to a 
Boolean constant within a given subset of the input space, as in claim ^further 
comprising the step of: \ 
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replacing said given subset of the input space, represented by said first range 
of binary integers, with said second member of said set of a plurality of smaller 
subs&te of the input space, represented by said third range of binary integers, after 
finishing aUsteps related to said cube and said second range of binary integers 
which represents, said cube, whereby said given subset of the input space become 
smaller and smaller and whether said Boolean function is equivalent to said Boolean 
constant within said giverKsubset of the input space can be determined using 
simplification when said giverrsubset of the input space eventually becomes a cube. 




10. A method for determiningvwhether a Boolean function is equivalent to a 
Boolean constant within a given subset o\the input space, as in claim 9 further 
comprising the step of: 

shifting a boundary of said third range ofbinary integers before the replacing 
step if the corresponding boundary of said first rangfe of binary integers is shifted, 
whereby a boundary of said first range of binary integers can shift dynamically. 



11. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in\;laim 4 further 
comprising the step of: 

substituting the input variables in said Boolean function with Bbolean 
constants according to the definition of said cube, whereby any tautology checking 
method can be used to process the Boolean function resulted from the substitution. 
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12. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 1 1 wherein 
said gi\/en subset of the input space is represented as a first range of binary 
integers, 

13. A method Tor determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 12 wherein 
said set of a plurality of smaller^ubsets of the input space has only two members: 
said cube which is represented as assecond range of binary integers, and a second 
member which is represented as a thircl range of binary integers, whereby said third 
range of binary integers is divided repeatedly into cubes and such divisions do not 
need to all complete if the negative conclusion is given for any of these cubes. 

14. A method for determining whether a Bk^lean function is equivalent to a 
Boolean constant within a given subset of the input spa^e, as in claim 13 further 
comprising the step of: \ 

replacing said given subset of the input space, represented by said first range 
of binary integers, with said second member of said set of a plurality of smaller 
subsets of the input space, represented by said third range of binaW integers, after 
finishing all steps related to said cube and said second range of binary integers 
which represents said cube, whereby said given subset of the input space become 
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constant within said given subset of the input space can be determined using 
simplification when said given subset of the input space eventually becomes a cube. 

1 5. A^ethod for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 14 further 
comprising the step of: \ 

shifting a boundary ofssaid third range of binary integers before the replacing 
step if the corresponding bound^y of said first range of binary integers is shifted, 
whereby a boundary of said first ran&e of binary integers can shift dynamically. 

16. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 1 further 
comprising the step of: \ 

determining whether said given subset of the input space is a cube; and 
substituting, if said given subset of the input spate is a cube, the input 
variables in said Boolean function with Boolean constant^ according to the definition 
of said cube, whereby any tautology checking method can used to process the 
Boolean function resulted from the substitution. \ 

17. A method for determining whether a Boolean function is equivalent to a 
Boolean constant within a given subset of the input space, as in claim 1 further 
comprising the step of: \ 
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starting a process for each member of said set of a plurality of smaller 
subsets of the input space determining whether said Boolean function is equivalent 
to saieTBeote a n c onstan t with i n s aid4ttem^erof^aid^ set of a plurality of smaller 
subsets of the input space, whereby these processes can run on thesame computer 
or on several computers, at the same time or at different times. 
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